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Cricket is a team sport characterized by intermittent short duration high intensity activities 53 interspersed with longer low intensity periods. The physical demands on players are determined by 54 the specific tasks they perform (batting, bowling, fielding and wicket keeping), and intensity and 55 duration of the match being played (Christie, 2012) . During the day of a cricket test match, athletes 56 spend about 6 hours on the field typically split into morning, afternoon and evening periods of play, 57 each lasting about 2 hours. Players have opportunities to replace fluid losses during these breaks and
58
at the boundary line according to their convenience. However, it can be practically challenging for 59 most athletes to replace large fluid losses during a period of play in hot and humid conditions. A 60 study conducted among fast bowlers has shown that they lost 4.3% of body mass after two sessions 61 of cricket (4 hours) when playing in a hot environment (Gore et al., 1993) . Four test cricket playing 62 nations in the Indian subcontinent (India, Sri Lanka, Pakistan and Bangladesh) experience 63 challenging environmental conditions due to high temperature and humidity.
65
The hydration status of an athlete can be a vital determining factor in exercise performance. Body 66 mass losses of more than 2% by dehydration can impair an athlete's performance significantly, with 67 decrements being proportional to the degree of fluid loss (Murray, 2007) . However, recent studies 68 have revealed performance impairment with body mass losses of as little as 1% (Bardis et al., 2013 , 69 Wilk et al., 2014 . Exercising in environments at greater than 25°C temperature and 60% relative 70 humidity poses a significant thermal stress for athletes, which results in increased thermoregulatory 71 sweating and considerable fluid loss (Burke, 2010) . Consequently, exercise in hot environments 72 decreases both prolonged (Galloway et al., 1997 , Parkin et al., 1999 and intermittent exercise hypohydration (Montain et al., 1992a , Maxwell et al., 2009 , Montain et al., 1992b . In response to 76 these physiological effects, studies have shown thermoregulatory benefits of adequate fluid provision 77 during prolonged exercise in warm environments (Montain et al., 1992b) .
79
Impairment in sports specific skill performance has been noted in team sports where there is more 80 than 2% body mass loss from dehydration (Devlin et al., 2001 , McGregor et al., 1999 , Edwards et 81 al., 2007 , Baker et al., 2007 , Dougherty et al., 2006 , MacLeod et al., 2012 but these studies have not 82 been conducted under significant heat stress. Data related to effects of dehydration on motor skill 83 performance among cricketers are limited to a single study in fast bowlers which observed a 84 significant decrement in one aspect of motor skill performance, the bowling accuracy (Devlin et al., 85 2001). To date, there are no data available on other cricket specific skill performances in fielders or 86 batsmen. Most studies which have shown effects on both aerobic (Montain et al., 1992b , Montain et 87 al., 1998 , Sawka et al., 1985 , Hillman et al., 2011 , Ebert et al., 2007 , anaerobic (Jones et al., 2008, 88 Hayes et al., 2010), or skill performance (McGregor et al., 1999 , Baker et al., 2007 2006) due to dehydration have been conducted in indoor laboratory environments. Hot and humid 90 outdoor conditions typically induce a greater thermoregulatory stress due to the addition of heat gain 91 from solar radiation, particularly when there is little wind. The present study aimed to assess the 92 effects of dehydration on cricket specific motor skill performance among fast-bowlers, fielders and 93 batsmen playing in a hot and humid outdoor field environment. Field studies similar to the present 94 study are important to determine the performance effects of dehydration in real ambient conditions,
95
in comparison to what has been observed from controlled laboratory studies. From this study, we 96 aimed to characterize the potential performance decrements induced by fluid restriction, and provide 97 recommendations on hydration strategies for cricketers playing in hot and humid environments. We 
Study design
110
The study was conducted using a cross-over design with two outdoor field trials: a Fluid Provision which comply with the recommended pre event meal for these athletes (Total energy of 828 117 kilocalories with 62% of carbohydrate, 26% of fat and 12% protein). Body mass, urine specific 118 gravity and urine colour measurements were taken before each trial to evaluate hydration status at 119 pre-trial on both trial days. Each trial was conducted over 4-hours and included a 2-hour training 120 session with pre-training (Pre-test) and post-training (Post-test) skill performance assessments lasting 121 one hour each (Figure 1) . The 2-hour training session consisted of cricket specific drills (short 122 distance running and sprints, cricket specific exercises and field drills) conducted in their routine 123 training, which was developed and supervised by the strength and conditioning coach of the team.
124
Training sessions were controlled to maintain the same duration and intensity of activity on both trial 125 6 days in order to avoid a confounding effect upon post-test performance. The objective was to ingest 126 fluids at a steady rate and at regular intervals during the 2-hour training session to maintain lower 127 body mass loss in the FP trial with higher fluid intake (12-15ml/kg/hour), and to achieve higher body 128 mass loss in the FR trial by restricting fluid intake (4ml/kg/hour). Pre-test and Post-test performance 129 assessments included bowling, fielding and batting performance tests. These performance assessment 130 sessions for both trial days were conducted over the same duration and intensity to maintain 
Sweat electrolytes
147
A sample of sweat was collected on each trial day using a sweat patch (Tegaderm Pad®) applied on 148 the lumbar para-vertebral region. The skin over that area was first cleaned with 70% alcohol solution 149 and then with deionized water using a sterile technique. Sweat patches were removed after one-hour consisting of rectangular zones, which was positioned behind the batting stump (Portus et al., 2010) .
171
According to the scoring system, 100 points were awarded for direct hit on the top of the off stump images were recorded using a HD 60fps camera (Sony FS100) kept 10m behind the bowling stump.
174
These video images were analyzed using computer software and ball contact point with the grid was distance of 20m from a target stump and underarm throws were performed from a 10m distance.
186
They were instructed to make the throws with maximum speed and hit the target stump. Throws analyzed, and accuracy score determined based on the ball position in relation to the target stump.
195
Accuracy scores ranged from 0-5, taking 5 points for the throws that directly hit the stump and lower 
Statistical analysis
209
All data are presented as mean ± standard deviation (SD 
249
We did not observe any significant trial, time or trial-time interaction effects for bowling length data. to produce sweat to aid in evaporative cooling (Nielsen, 1974 , Moroff et al., 1965 Ltd, and university students and colleagues assisted with data collection. (1985) .
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Thermoregulatory and blood responses during exercise at graded hypohydration levels. 
